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Abstract  
The aim of this paper is to show how to attract the attention of high school students during teaching of 
non-popular chapters in mathematics by choosing the appropriate motivational example. Great 
emphasis is placed on the choice of reasonable examples and in order to ensure that the task is 
brought from real life and that students are curious about the solution itself. The selected themes for 
this paper are related to concepts of sequences, series and similar triangles. The biggest problem for 
students is usually translation of the worded task in relation to a real situation into a correct 
mathematical language and also selection of a method, which will prove effective and appropriate for 
solution of the problem. As an example, we are discussing upwind sailing of a yacht in the open sea 
as a possible suitable motivational example. Another aspect of the selection of tasks, which can also 
be emphasized, is the effort to attract the student attention and, above all, to offer students some new 
knowledge and experience related to unknown problematic during solving tasks.  
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1 INTRODUCTION  
In this paper we introduce two short motivational examples suitable for an inclusion in geometry 
lessons at high school mathematics. The first task is joined with a problematic of sailing of a yacht on 
the open sea, where the yacht will be heading to a point positioned upwind from the yacht. At the 
beginning, it is need to explain to students the basic principles in the situation when the yacht is 
moving against the wind. This topic could be interesting for students because information on yachting 
sport is not generally known. Students get a task that maybe has a surprising solution for them. This 
problem is joined with the topic of the triangle similarity and properties of a rectangular triangle. The 
second task is formulated differently but it is again related to geometry and sequences and the result 
is again surprising.     

2 TASK 1 
The assignment of this task is very simple. There is given a starting and finishing point on the open 
sea. The wind blows in the direction against the yacht which is sailing from the start to the finish. We 
will suppose that the wind is blowing in the same direction and in the constant strength. We will not 
consider other influences such as the changes of sea and air streams and time delays by changing 
the yacht course important. One of basic facts relating to the sailing is that the yacht cannot move in 
the angle sector approximately 70° wide in the direction right upwind as illustrated in the Figure 1 [1]. It 
is quite logical that if the direction of the moving of the yacht gets more and more against the wind 
direction, the yacht will be moving slower. Supposing that the starting angle satisfying mentioned fact 
is given (denote it by β) and after turnings will be the same. The task is following: How to plan the 
route, so that the distance needed for reaching the finish is minimal under constant conditions? Is it 
better to move with more turnings in the case that we will ignore the lost of time and the speed or the 
route is shorter with smaller numbers of turns?  
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Figure 1. Yacht cannot travel in the angle sector approximately 70° wide. 

Let students have a certain time interval to orient themselves in the task and think about the route 
options. Let's assume that the yacht won't be able to reach the finishing point going only one direction 
but it will need to make at least one turning. We can also presume that the space where the yacht will 
be travelling is of a constant width 𝐿. There are two possible situations as in Figure 2 [2]. 

 
Figure 2. Two possible situations with fixing the starting angle. 

When we explore the situation more thoroughly, we can make an interesting conclusion. By summing 
all of the partial routes in both mentioned scenarios, we will get to a surprising result - they are equal. 
That means the total amount of turns is irrelevant (considering the yacht will set off in the same angle 
after it makes each turn). But why is this happening? We can find the explanation using properties of 
the rectangular triangle and the triangle similarity, see Figure 3.  

Now students may refresh a bit their knowledge in the matter of properties of the triangle. If they are 
able to find similar triangles (in Figure 3 are denoted by the rose and blue color) and if they realize the 
basic property of the rectangular triangle, e.g. 𝑠$ =

&'
()*+

	 , 𝑠. =
&/
()*+

, 𝑠0 =
&1
()*+

, 𝑠2 =
&3
()*+

	, then following 
conclusion is simple: 

 𝑠$ + 𝑠. + 𝑠0 + 𝑠2 = (𝐿$ + 𝐿. + 𝐿0 + 𝐿2)/𝑐𝑜𝑠𝛽 =
&

()*+
   (1) 
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Figure 3. The illustration of the formula (1). 

If the number of turnings is equal to 𝑛 ≥ 1 then the formula (1) could be generalized as follows 

																																																																		𝑠$ +⋯+ 𝑠? = (𝐿$ +⋯+ 𝐿?)/𝑐𝑜𝑠𝛽 =
&

()*+
 .  (2) 

It means that by summing all of the partial routes in the given scenario the result is the same and the 
total count of made turns is irrelevant (if the yacht is going after every turns in the same angle). Thus 
the conclusion is surprising but the explanation is very easy.  

We are motivated to formulate a related question: What is happened if the number of turnings 𝑛 will be 
increasing and 𝑛 → ∞ ( lim

?→E
∑ 𝑠?E
?G$ )? The answer will bring following task. 

3 TASK 2 
We will make an ornamental embroidery, see the picture in Figure 4.  

 
Figure 4. Ornamental embroidery. 
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The task is following: 

You will gradually create edges of two blue semicircles, four red semicircles and eight yellow 
semicircles without diameters by embroidery technique. We presume that you will work in the same 
way. Which part of the work will require the greatest consumption of threads – blue, red or yellow 
edge? 

Solving of this problem is again very easy and it is joined with simple geometry. The consumption of 
threads will depend on the length of the embroidery – the sum of length individual semicircles related 
to given colours. Supposing that radius of the blue semicircle has a length equal to 𝑟, than radius of 
the red semicircle has a length equal to 𝑟/2 and radius of the yellow semicircle has a length equal to 
𝑟/4. Then length of blue edge is equal to 2𝜋𝑟, length of red edge is 4𝜋 L

.
 = 2𝜋𝑟,	length of yellow edge is 

equal to 8𝜋 L
2
 = 2𝜋𝑟.  

So, working on all three parts will take the same time. This result is similar to the previous example. If 
we will repeat this process making smaller semicircles, what length will have the sum of length of 
infinity many of semicircles of the same diameter? It is the question of the same sense as in the 
previous task. The answer is very easy, in this case is interesting, if we stop believing the exact 
calculation, we can easily succumb to an illusion. In both the first and second examples, the answer is 
identical – the limit of a constant sequence is constant. Many students would answer that the sum of 
length of semicircles after an infinite repetition is equal to 4𝑑.  

4 CONCLUSIONS 
The aim of this paper was to emphasize the importance of inclusion of motivational examples in 
teaching. The connection of theory and practice just in mathematics plays an important role and helps 
unpopular mathematics to approach to students. Most students have problems with tasks in which 
they have to transfer the problem from practice to the mathematical form. It is very difficult, especially 
at this time, to invent an attractive task for students of different age. Interesting might be, for example, 
the fact that the total length of the route is not dependent on the numbers of turns and is constant. At 
the same time, both tasks combine mathematical skills from different branches of mathematics 
(sequence, limit, simple geometry). 
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